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correlations: 
Which correlations for high-Tc superconductivity? 
weak intermediate strong selective ? 
Importance in Fermi-liquid pictures:  
•  renormalization of  the quasiparticle bandstructures 
•  renormalization of  quasiparticle interactions? 
 
Fe-superconductors: specific heat 
 0
 50
 100
 150
 200
Cs(-0.5) Rb(-0.5) K(-0.5) -0.25 Ba(0.0) 0.25
Sp
ec
ific
 H
ea
t-S
om
m
er
fe
ld 
Co
ef
fic
ien
t  
 γ n
 (m
J m
ol-
1  K
-2
)
isovalent substitution                        doping/Fe
Experiments
Theory:DFT+Slave-spin
Theory:DFT
Ba(Fe1'xCox)2As2/
AFe2As2/
Experiments: C. Meingast’s group in Karlsruhe.  F. Hardy,…, LdM et al. PRB 94, 205113 (2016) 
Theory (DFT+Slave-spin): 
-  the same interaction parameters 
(U=2.7eV, J/U=0.25) capture the 
whole material trend 
-  DFT results are completely off: 
strong correlations 
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FIG. 13: (Color online) (Top panel) Magnetic and structural
phase diagram of electron-doped Ba(Fe1 xCox)2As2 and hole-
doped Ba1 xKxFe2As2 with the superconducting critical tem-
peratures, Tc (squares), Ne´el temperatures, TN (stars) and
structural transition temperatures, Ts (circles). The x-axis
is normalized to the charge carrier per iron atom. Data for
the electron-doped side where the transition temperatures are
represented with open symbols are taken from Ref [50]. The
error bars for TN and Ts values in the hole-doped side are
within the symbols. The dashed line enveloping the super-
conducting dome represents the Lindhard function taken from
Ref [33]. (Bottom panel) Charge carrier dependence of the As-
Fe-As bond angles for both electron- and hole-doping. Solid
triangles represent the results of our neutron di raction study
at 1.7K for the hole-doped Ba1 xKxFe2As2. At this temper-
ature one of the As-Fe-As angles splits due to orthorhombic
distortion below x = 0.3. Therefore, we took the average of
these two splitting angles. The As-Fe-As bond angle data for
the electron doped side is taken from Ref [51]. Solid lines are
guide to the eye.
electrons [45]. However, the idea of microscopic phase co-
existence was more controversial in Ba1 xKxFe2As2 be-
cause of local probe measurements that seemed to indi-
cate a phase separation into mesoscopic regions of mag-
netism and superconductivity [30,31]. Since the most re-
cent µSR data are also consistent with microscopic phase
coexistence [32], it appears that the earlier reports may
have been due to compositional fluctuations close to the
phase boundaries and that microscopic phase coexistence
has now been confirmed.
Finally, we discuss the electron-hole asymmetry in the
phase diagram, shown in Fig. 13, where we have added
data from the literature [50,51] to allow a comparison
with the more commonly studied electron-doped super-
conductors. In this phase diagram, the x-axis is normal-
ized to the number of charge carriers per Fe atom. Neu-
pane et al have recently suggested that this asymmetry is
due to di erences in the e ective masses of the hole and
electron pockets [33]. This is justified by ARPES data
that show that hole doping can be well described within a
rigid band approximation [52]. An ab initio calculation of
the Lindhard function of the non-interacting susceptibil-
ity at the Fermi surface nesting wavevector shows exactly
this asymmetry, with a peak at x   0.4 where the max-
imum Tc occurs. Our recent inelastic neutron scattering
measurements of the resonant spin excitations that are
also sensitive to Fermi surface nesting have shown a simi-
lar correlation between the strength of superconductivity
and the mismatch in the hole and electron Fermi surface
volumes [34], that is responsible for the fall of the Lind-
hard function at high x. An overall envelope may be
drawn (dashed line in Fig. 13) to encompass both the
hole and electron superconducting domes of the phase
diagram. If anything, the Lindhard function underesti-
mates the asymmetry, predicting a larger superconduct-
ing dome on the electron-doped side. We attribute this
behavior to the fact that the iron arsenide layers remain
intact in the potassium substituted series, whereas Co
substitution for Fe disturbs the contiguity of the FeAs4
tetrahedra and interferes with superconductivity in these
layers.
Interestingly, the maximum overall Tc also correlates
with the perfect tetrahedral angle of   109.5⇥ as demon-
strated in the bottom panel of Fig. 13. In the plot, aver-
age <As-Fe-As> bond angles for our K-substituted series
have been extracted from the Rietveld refinements. The
As-Fe-As bond angles for BaFe2 xCoxAs2 are extracted
from the literature [51]. The continuity of the bond an-
gles across the electron-doped and hole-doped sides of the
phase diagram is remarkable and the crossing of the two
independent angles at x   0.4 to yield a perfect tetrahe-
dron and maximum Tc is clear. This has been remarked
before in other systems [35,53]. It is possible that these
two apparently distinct explanations for the maximum
Tc are two sides of the same coin. In a theoretical anal-
ysis of the 1111 compounds [38], it has been suggested
that the pnictogen height is important in controlling the
energies of di erent orbital contributions to the d-bands
and so a ect the strength of the interband scattering that
produces superconductivity.
We now turn our attention to the SDW region of the
phase diagram. While it is clear that spin-density-wave
order has to be suppressed in order to allow supercon-
ductivity to develop, it is not immediately clear what
is responsible for the suppression. Both the strength of
magnetic interactions and superconductivity, at least in
an itinerant model, depend on the same Lindhard func-
tion [54], the former on the peak in the susceptibility at
the magnetic wavevector, and the latter on an integral
over the Fermi surfaces. It would seem therefore that
the magnetic transition temperature should also peak
at x   0.4. One intriguing reason why it would peak
at x = 0 is because magnetic order is more sensitive
to disorder-induced suppression of the peak susceptibil-
ity whereas superconductivity is more robust. There is
some support for this idea from the observation that iso-
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Selective correlation strength:  
strongly and weakly correlated electrons coexisting 
(high-T tetragonal phase) 
LdM, Giovannetti, Capone, PRL 2014  “Selective Mott Physics as a Key to Iron Superconductors” 
LdM, Weak AND strong correlations in Fe-SC, in “Iron-based Superconductivity”, Springer book 2015  
Original proposal (selectivity in FeSC, xy most correlated): LdM et al. PRL2009, J Superc. Nov. Mag. 2009 
Hund’s metals 
3 main features: 
•  enhanced electron correlations and masses 
•  high local spin configurations dominating the paramagnetic 
fluctuations 
•  orbital-selectivity of  the electron correlation strength 
 0
 50
 100
 150
 200
Cs(-0.5) Rb(-0.5) K(-0.5) -0.25 Ba(0.0) 0.25
Sp
ec
ific
 H
ea
t-S
om
m
er
fe
ld 
Co
ef
fic
ien
t  
 γ n
 (m
J m
ol-
1  K
-2
)
isovalent substitution                        doping/Fe
Experiments
Theory:DFT+Slave-spin
Theory:DFT
Ba(Fe1'xCox)2As2/
AFe2As2/
-0.01
 0
 0.01
 0.02
 0.03
-1 -0.8 -0.6 -0.4 -0.2  0
XE
S 
  I
AD
 (a
rb
. u
nit
s)
doping/Fe
Ba(Fe1-xCrx)2As2
Ba1-xKxFe2As2
Ba(Fe1-xCox)2As2
 0
 1
 2
 3
 4
 5
 6
 0  1  2  3  4
<S
zS
z>
U (eV)
KFe2As2
BaFe2As2
0
2
4
6
8
10
20
-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3
AFSC
KFe2As2 BaFe2As2(K doping)                           (Co doping)
≈ ≈
M
as
s e
nh
an
ce
m
en
t
doping/Fe
Specific heat
Optical cond.
ARPES whole
ARPES sheets
Q. Osc.
which are due to the proximity to a 
Hund’s-favored Mott insulating state 
for half-filled conduction bands  
(1 hole/Fe doping) 
LdM, Hund’s metals explained, Juelich lecture, ArXiv:1707.03282 
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quasiparticle weight (measures metallicity) 5-orbital Hubbard 
model 
LdM, Weak AND strong correlations in Fe-SC, in “Iron-based Superconductivity”, Springer book 2015  
A half-filled Mott insulator dominates the phase diagram 
A metal in which high-spin configurations prevail 
“Hund’s metal” 
J/U=0.20 
High fluctuating magnetic moment 
LdM, Weak AND strong correlations in Fe-SC, in “Iron-based Superconductivity”, Springer book 2015  
Total local magnetic moment 5-orbital Hubbard 
model 
J/U=0.20 
charge fluctuations in different orbitals become 
uncorrelated near the half-filled Mott insulator  
<(na-<na>) (nb-<nb>)> 
LdM, Weak AND strong correlations in Fe-SC, in “Iron-based Superconductivity”, Springer book 2015  
inter-orbital charge correlations 
see also Fanfarillo and Bascones, PRB 92 075136 (2015) 
inter-orbital charge correlations 
5-orbital Hubbard 
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quasiparticle weight (measures metallicity) 
frontier first traced in: Ishida and Liebsch, PRB 81, 054513 (2010), 
  see also Fanfarillo and Bascones , PRB 92 075136 (2015), Misawa and Imada, PRL 108, 177004 (2012) 
 
5-orbital Hubbard 
model 
2-orbital Hubbard analogous (and 3-orbital, etc.) 
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quasiparticle weight (measures metallicity) 
LdM, Mravlje, Georges, PRL 2011, “Janus-faced influence of  Hund’s rule coupling” 
 
2-orbital Hubbard 
model 
Hund’s phenomenology analogous to the 
5-orbital (and 3-orbital) case and to the 
realistic simulations for the Fe-
superconductors: generic 
Hund’s metal frontier: 2-orbital Hubbard model 
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Divergence of  the compressibility on a cross-over line departing from the Mott 
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Compressibility in 2/3/5-orbital Hubbard model 
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The enhanced/divergent compressibility always occurs  near 
(just inside) the Hund’s metal frontier 
LdM, PRL 118 (2017) 
Hund’s metal frontier and enhanced compressibility 
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Hund’s metal frontier and enhanced compressibility 
transition nearly at the magnetic-superconducting transition. As
the electron-lattice coupling is not considered in the present
ab initio model, the structural transition cannot be reproduced.
Nevertheless, the present result supports that the orthorhombic-
tetragonal transition is driven by the transition of the nematic
order accompanied by the magnetic transition, which supports that
the first-order transition is driven by the electronic mechanism.
The consistency with the experimental result at lB0.97
implies a slight (o5%B0.1 eV) overestimate in the ab initio
values of the interaction, which could arise from the possible
error in the downfolding procedure, and we conclude
the essential agreement between the calculated result with the
experiment. Furthermore, beyond the present electronic
ab initio scheme, such a small reduction of the effective
interaction may arise from the electron–phonon interaction,
where the frequency-dependent effective attraction was esti-
mated as 0.4 eV but only within the range of the Debye
frequency B0.02 eV (ref. 56).
The AF phase disappears and the superconductivity emerges in
the mother compound LaFePO (ref. 57). This is again consistent
with the present phase diagram as the ab initio model of LaFePO
corresponds to lo1 and d¼ 0 (ref. 11).
By increasing l beyond 1.0, the AF phase becomes quickly
wider up to d¼ 0.3. This sensitivity to the interaction
may account for recent experimental results of LaFeAsO1" xHx,
where the AF phase reappears in the overdoped region d\0.4
(refs 58,59). Actually, it is reported that hydrogen substitution
increases the anion height around d¼ 0.5 (ref. 60). The increase
enhances the effective interactions because the screening from the
anion p orbitals becomes poorer45. The reappearance of the AF
phase in LaFeAsO1" xHx accounted in this way is an interesting
future subject of the first principles study.
Control of off-site interactions. To get further insight
into the superconducting mechanism, let us study the
ab initio model but here by switching off the off-site interactions
Vnn and Vnnn.
The ground states again contain the LAF (0odo0.1), SAF
(0.15odo0.24) and superconducting phases (0.24odo0.32), as
well as the spinodal (0.1rdr0.15) region under the constraint of
uniformity, which are not appreciably different from the ab initio
model. However, the phase separation region is substantially
widened to 0.08rdr0.3 as we see in Fig. 5a. Therefore, all of the
SAF phase and most of the superconducting phase
(0.24odo0.3) become preempted by the phase separation
region. Although the superconducting order parameter is
substantially increased by switching off the off-site Coulomb
interactions as we see in Fig. 5b, the stable superconducting
region substantially shrinks and appears only near d¼ 0.32
because of the widened phase separation region. This result shows
that the off-site Coulomb interactions are harmful for super-
conductivity in this case.
It was reported that the off-site interaction dramatically
suppresses the superconductivity in the single-band Hubbard
model61, whereas it is not in the present case. The origin is that
the robust first-order magnetic transition stabilized by the Hund’s
rule coupling cannot be suppressed by the off-site interaction here.
This keeps wide area of enhanced charge fluctuations as we see later,
although the phase separation itself is suppressed.
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Figure 3 | Doping dependence of AF order parameter, superconducting
order parameter and total energies at k¼0.95. (a) Doping concentration
dependence of stripe AF order mNs in the normal state (blue circles) and
the superconducting order parameter in the superconducting state
(red triangles). (b) Total energies per site for normal and superconducting
phases as functions of d. The notations are the same as Figs 1 and 2.
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Figure 4 | Phase diagram in k" d plane. Here l is the parameter to scale
the interaction energy and d is the doping concentration. At d¼0, AF order
parameter continuously vanishes at l¼0.94. Red region represents the
superconducting phase, whereas the LAF and SAF phases are drawn as dark
and light green areas, respectively. Grey area represents the spinodal region
sandwiched by the light-blue phase separation region. Blue curves
represent the magnetic transition lines in the normal phase, which are
preempted when it is located in the spinodal (grey) or superconducting
(red) regions. The transition is mostly of first order (bold curve) except for
the region very close to d¼0, where it looks continuous.
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In slave-spin mean-field it is simply a Fermi-liquid instab lity 
•  independent of  any symm try breaking 
•  caused by Hund’s coupling 
•  universal feature of  Hund’s metals 
BaFe2As2 LaFeAsO 
LdM, PRL 118, 167003 (2017) 
Enhanced compressibility in BaFe2As2 
(VQMC) 
compressibility enhanced:  
•  in the doping zone where high-Tc happens 
•  at the entrance of  the Hund’s metal zone 
 
Enhanced compressibility in BaFe2As2 
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In an isotropic Fermi liquid: 
 
 
  =
 0/Z
1 + F s0
If  χ diverges for a finite Z   à   F0s < 0  
à attraction (q=0, ω -> 0) between quasiparticles 
•  in presence of  some electron-boson coupling:  
 (Ward identity for the density vertex) 
•  Phase separation à superconductivity scenario very much studied in the 90’s for Cuprates 
 cfr:   Emery, Kivelson and Lin, PRL 64, 475 (1990) 
  Grilli et al. PRL 67, 259 (1991) 
  Castellani, Di Castro and Grilli, PRL  75, 4650 (1995) , … 
⇤(q ! 0,! = 0) = 1
Z(1 + F s0 )
à enhanced   ∼ χ 
•    
In this region not only the quasiparticle energies are renormalized non-trivially, 
but also their interactions (mutual and with low-energy bosons)! 
Enhanced compressibility and superconductivity 
“Best” correlations: at the crossover  between weak and selective 
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BaFe2As2: experimental phase diagram 
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FIG. 13: (Color online) (Top panel) Magnetic and structural
phase diagram of electron-doped Ba(Fe1 xCox)2As2 and hole-
doped Ba1 xKxFe2As2 with the superconducting critical tem-
peratures, Tc (squares), Ne´el temperatures, TN (stars) and
structural transition temperatures, Ts (circles). The x-axis
is normalized to the charge carrier per iron atom. Data for
the electron-doped side where the transition temperatures are
represented with open symbols are taken from Ref [50]. The
error bars for TN and Ts values in the hole-doped side are
within the symbols. The dashed line enveloping the super-
conducting dome represents the Lindhard function taken from
Ref [33]. (Bottom panel) Charge carrier dependence of the As-
Fe-As bond angles for both electron- and hole-doping. Solid
triangles represent the results of our neutron di raction study
at 1.7K for the hole-doped Ba1 xKxFe2As2. At this temper-
ature one of the As-Fe-As angles splits due to orthorhombic
distortion below x = 0.3. Therefore, we took the average of
these two splitting angles. The As-Fe-As bond angle data for
the electron doped side is taken from Ref [51]. Solid lines are
guide to the eye.
electrons [45]. However, the idea of microscopic phase co-
existence was more controversial in Ba1 xKxFe2As2 be-
cause of local probe measurements that seemed to indi-
cate a phase separation into mesoscopic regions of mag-
netism and superconductivity [30,31]. Since the most re-
cent µSR data are also consistent with microscopic phase
coexistence [32], it appears that the earlier reports may
have been due to compositional fluctuations close to the
phase boundaries and that microscopic phase coexistence
has now been confirmed.
Finally, we discuss the electron-hole asymmetry in the
phase diagram, shown in Fig. 13, where we have added
data from the literature [50,51] to allow a comparison
with the more commonly studied electron-doped super-
conductors. In this phase diagram, the x-axis is normal-
ized to the number of charge carriers per Fe atom. Neu-
pane et al have recently suggested that this asymmetry is
due to di erences in the e ective masses of the hole and
electron pockets [33]. This is justified by ARPES data
that show that hole doping can be well described within a
rigid band approximation [52]. An ab initio calculation of
the Lindhard function of the non-interacting susceptibil-
ity at the Fermi surface nesting wavevector shows exactly
this asymmetry, with a peak at x   0.4 where the max-
imum Tc occurs. Our recent inelastic neutron scattering
measurements of the resonant spin excitations that are
also sensitive to Fermi surface nesting have shown a simi-
lar correlation between the strength of superconductivity
and the mismatch in the hole and electron Fermi surface
volumes [34], that is responsible for the fall of the Lind-
hard function at high x. An overall envelope may be
drawn (dashed line in Fig. 13) to encompass both the
hole and electron superconducting domes of the phase
diagram. If anything, the Lindhard function underesti-
mates the asymmetry, predicting a larger superconduct-
ing dome on the electron-doped side. We attribute this
behavior to the fact that the iron arsenide layers remain
intact in the potassium substituted series, whereas Co
substitution for Fe disturbs the contiguity of the FeAs4
tetrahedra and interferes with superconductivity in these
layers.
Interestingly, the maximum overall Tc also correlates
with the perfect tetrahedral angle of   109.5⇥ as demon-
strated in the bottom panel of Fig. 13. In the plot, aver-
age <As-Fe-As> bond angles for our K-substituted series
have been extracted from the Rietveld refinements. The
As-Fe-As bond angles for BaFe2 xCoxAs2 are extracted
from the literature [51]. The continuity of the bond an-
gles across the electron-doped and hole-doped sides of the
phase diagram is remarkable and the crossing of the two
independent angles at x   0.4 to yield a perfect tetrahe-
dron and maximum Tc is clear. This has been remarked
before in other systems [35,53]. It is possible that these
two apparently distinct explanations for the maximum
Tc are two sides of the same coin. In a theoretical anal-
ysis of the 1111 compounds [38], it has been suggested
that the pnictogen height is important in controlling the
energies of di erent orbital contributions to the d-bands
and so a ect the strength of the interband scattering that
produces superconductivity.
We now turn our attention to the SDW region of the
phase diagram. While it is clear that spin-density-wave
order has to be suppressed in order to allow supercon-
ductivity to develop, it is not immediately clear what
is responsible for the suppression. Both the strength of
magnetic interactions and superconductivity, at least in
an itinerant model, depend on the same Lindhard func-
tion [54], the former on the peak in the susceptibility at
the magnetic wavevector, and the latter on an integral
over the Fermi surfaces. It would seem therefore that
the magnetic transition temperature should also peak
at x   0.4. One intriguing reason why it would peak
at x = 0 is because magnetic order is more sensitive
to disorder-induced suppression of the peak susceptibil-
ity whereas superconductivity is more robust. There is
some support for this idea from the observation that iso-
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Enhanced electronic compressibility in FeSe induced by Hund's coupling
The system: FeSe
●Hubbard-Kanamori Hamiltonian:
(Paper in preparation)
●An enhanced electronic compressibility is found in the surroundings of the relevant region of parameters for 
this material (U~4 eV, J/U=0.2).
●This enhacement is bigger with increasing pressure, reaching its maximum around 9GPa (optimal pressure). 
●FeSe monolayer shows an even larger electronic compressibility in a wider region.
●Correlation functions show the presence of a orbital selective regime in that region of parameters.
●Relevant mass enhancements 1/Zm, with a strongly renormalized dxy orbital.
Electronic 
compressibility:
Results and discussion
Iron-based superconductors (IBSC) are multiorbital strongly-correlated electron systems in which Hund's coupling plays a key role.1 Instabilities in the electronic compressibility of 
multiorbital models have been recently found in their Fermi-liquid description.2 This instabilities enhance some boson-mediated interactions which are thought to be relavant for the pairing 
mechanism in IBSC. 
FeSe, a multiorbital system in the intermediate to strongly correlated regime, shows a tetragonal to orthorhombic trasition at T~70K3 and becomes superconductor under 8K. This critical 
temperature becomes larger with increasing pressure, reaching a maximum value of 37K at P~9GPa.4 A monolayer of FeSe over STO has shown a Tc higher than 100K.5 We study the 
normal non-magnetic phase of this compound within Slave-Spins Mean-Field Theory, (SSMFT) which has successfuly described iron pnictides in the past.6
Non-iterating term:
Multi-orbital interacting term (Hubbard U and Hund's coupling J. U'=U-2J ):
●SSMFT alows us to rewrite an efective quasiparticle Hamiltonian:
(Fermi-liquid description)
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ARPES and Sommerfeld coeficient
 el =dn/dµ
●The spin-flip and pair-hopping terms are neglected and only the non-magnetic 
phase at zero temperature is studied.
●Hopping parameters obtained by a tight-binding 
parametrization of the DFT band structure (Wien2k + 
Wannier90).
●U and J estimated from cRPA calculations.
●SSMFT on an efective model of the Fe-3d orbitals.
●An enhancement of the electronic compressibility is present in the system. It departs from the Mott transition at half filing 
(n=5.0), as it happens in models. 
●This enhancement is present in the beginning of the orbital-selective regime, which is known to be driven by Hund's coupling 
(LdM et al PRL). This is confirmed by the correlation functions, which show a saturation value in the case of the total local spin-
spin and a decrease in the degree of correlation in the interorbital charge fluctuations.
●ARPES measurements show contradictory results in which dxy electrons cannot be seen. This dxy electrons are strongly 
renormalized according to SSMFT, and this may cause them to become incoherent already at very low temperature, making this 
coherence-incoherence crossover undetectable both in ARPES and in specific heat measurements.
●SSMFT, which successfuly describes the Sommerfeld coeficient of iron pnictides, fails in this case giving a value of 
40mJ/K mol much larger than experiments (~6). However, if the dxy contribution is substracted from the renormalized DOS ²·
(assuming the incoherent behavior of these electrons) the final result (~11) is much closer to experiments. 
●Experiments disagree regarding the actual height of the Se atoms over the Fe plane. The final results are quite sensitive to this 
parameters and the position of the peak may vary slightly, although the enhancement is always present.
For the kel to diverge, since Z is finite, F0s must become negative, which implies an attraction between 
quasiparticles in the particle-hole channel at q=0, ω 0. The interaction of quasiparticles with low-→
energy bosons can be enhanced also, and this can favor a symmetry breaking if a related susceptibility is 
correspondingly enhanced. This two mechanisms may, in general, favor superconductivity.
●Ward identity for the density vertex K(q,ω): 
●Electronic compressibility of the isotropic Fermi liquid metal:
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Superconductivity under negative pressure/electron-doping? 
Paramagnetic phase 
Electronic Compressibility 
See also: Bascones et al. PRB 95, 075115 (2017) 
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     Selective Mott Physics as a key to Iron superconductors 
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      in “Iron-based Superconductivity”, Springer, 211, 409 (2015)  
LdM, Hund’s metals, explained, Juelich lecture, ArXiv:1707.03282 
•  Hund’s metals: high local moments, enhanced correlations, selective 
•  Onset of  orbital selectivity easily highlights the Hund’s metal frontier 
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•  Hund’s induced phase-separation/enhanced qp interactions at Hund’s metal frontier 
•  The mechanism can be tracked by orbital decoupling and could favor superconductivity 
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Enhancedelectroniccompressibility in FeSe induced by Hund's coupling
The system: FeSe
●Hubbard-Kanamori Hamiltonian:
(Paper in preparation)
●An enhanced electronic compressibility is found in the surroundings of the relevant region of parameters for 
this material (U~4 eV, J/U=0.2).
●This enhacement is bigger with increasing pressure, reaching its maximum around 9GPa (optimal pressure). 
●FeSe monolayer shows an even larger electronic compressibility in a wider region.
●Correlation functions show the presence of a orbital selective regime in that region of parameters.
●Relevant mass enhancements 1/Zm, with a strongly renormalized dxy orbital.
Electronic 
compressibility:
Results and discussion
Iron-based superconductors(IBSC) are multiorbital strongly-correlated electron systems in which Hund's coupling plays a key role.1 Instabilities in the electronic compressibility of 
multiorbital models have beenrecently found in their Fermi-liquid description.2 This instabilities enhance some boson-mediated interactions which are thought to be relavant for the pairing 
mechanism in IBSC. 
FeSe, a multiorbital system in the intermediate to strongly correlated regime, shows a tetragonal to orthorhombic trasition at T~70K3 and becomes superconductor under 8K. This critical 
temperature becomes larger with increasing pressure, reaching a maximum value of 37K at P~9GPa.4 A monolayer of FeSe over STO has shown a Tc higher than 100K.5 We study the 
normal non-magnetic phase of this compound within Slave-Spins Mean-Field Theory, (SSMFT) which has successfuly described iron pnictides in the past.6
Non-iterating term:
Multi-orbital interacting term (Hubbard U and Hund's coupling J. U'=U-2J ):
●SSMFT alows us to rewrite an efective quasiparticle Hamiltonian:
(Fermi-liquid description)
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ARPES and Sommerfeld coeficient
 el =dn/dµ
●The spin-flip and pair-hopping terms are neglected and only the non-magnetic 
phase at zero temperature is studied.
●Hopping parameters obtained by a tight-binding 
parametrization of the DFT band structure (Wien2k + 
Wannier90).
●U and J estimated from cRPA calculations.
●SSMFT on an efective model of the Fe-3d orbitals.
●An enhancement of the electronic compressibility is present in the system. It departs from the Mott transition at half filing 
(n=5.0), as it happens in models. 
●This enhancement is present in the beginning of the orbital-selective regime, which is known to be driven by Hund's coupling 
(LdM et al PRL). This is confirmed by the correlation functions, which show a saturation value in the case of the total local spin-
spin and a decrease in the degree of correlation in the interorbital charge fluctuations.
●ARPES measurements show contradictory results in which dxy electrons cannot be seen. This dxy electrons are strongly 
renormalized according to SSMFT, and this may cause them to become incoherent already at very low temperature, making this 
coherence-incoherence crossover undetectable both in ARPES and in specific heat measurements.
●SSMFT, which successfuly describes the Sommerfeld coeficient of iron pnictides, fails in this case giving a value of 
40mJ/K mol much larger than experiments (~6). However, if the dxy contribution is substracted from the renormalized DOS ²·
(assuming the incoherent behavior of these electrons) the final result (~11) is much closer to experiments. 
●Experiments disagree regarding the actual height of the Se atoms over the Fe plane. The final results are quite sensitive to this 
parameters and the position of the peak may vary slightly, although the enhancement is always present.
For the kel to diverge, since Z is finite, F0s must become negative, which implies an attraction between 
quasiparticles in the particle-hole channel at q=0, ω 0. The interaction of quasiparticles with low-→
energy bosons can be enhanced also, and this can favor a symmetry breaking if a related susceptibility is 
correspondingly enhanced. This two mechanisms may, in general, favor superconductivity.
●Ward identity for the density vertex K(q,ω): 
●Electronic compressibility of the isotropic Fermi liquid metal:
What about d4 (Cr-122)? 
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